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INTRODUCTION

Dengue fever is the most rapidly spreading mosquito‑
borne viral disease worldwide with an estimated 

30‑fold increase in incidence over last five decades 
with an unpredictable clinical course and outcome. An 
estimated 500,000 people with severe dengue infection 
require hospitalization annually and 90% of  them are 
children <5 years of  age. Without proper treatment, 
the case fatality rate in severe dengue is more than 
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20% and with timely intervention, it can be reduced 
to <1%.[1] The recent epidemics has seen changing 
pattern of  presentation of  dengue fever in children 
especially in the presence of  coinfections such as enteric 
fever and malaria thereby making the clinical decision 
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more difficult and often mislead the physician’s initial 
impression.

Puducherry has not experienced any major epidemics 
of  dengue fever in the past, but since 2012 has seen 
unprecedented rise in dengue fever cases due to rapid 
urbanization, population migration and increased number 
of  construction sites, open drains and lack of  proper public 
health measures. This study was undertaken to evaluate 
clinical profile and outcome of  dengue fever in children 
at a tertiary care hospital in Puducherry.

MATERIALS AND METHODS

This study was conducted on confirmed cases of  dengue 
fever admitted in the department of  pediatrics at a tertiary 
care hospital in Puducherry from August 2012 to January 
2015. All the data from hospital case records were entered 
in a structured clinical proforma, and the data were 
retrospectively analyzed. The case definition, diagnosis, 
and management for dengue fever were as per the revised 
World Health Organization (WHO) guidelines 2011. 
Children were classified as dengue fever without warning 
signs (D), dengue fever with warning signs (DW) and severe 
dengue infection. Children with severe plasma leakage, 
severe organ involvement, and severe thrombocytopenia 
were categorized as severe dengue infection. The diagnosis 
was confirmed by NS1 antigen‑based ELISA test (J. Mitra 
Kit, India) or dengue serology for IgM and IgG antibodies 
(Kit from National vector born disease control program 
Puducherry and National Institute of  virology Pune, 
India) during the acute phase and convalescent phase of  
illness. Blood samples were collected from children with a 
provisional diagnosis of  dengue fever and were screened 
by both NS1 Ag assay and MAC‑ELISA. All children 
suspected of  dengue fever in the 1st week of  illness who 
were NS1 Ag negative were retested during the 2nd week of  
illness. All other relevant and other additional investigations 
were done as per the clinical course of  illness. The study 
protocol was approved by the Institute Ethics committee 
of  Indira Gandhi Medical College and Research Institute 
at Puducherry, India.

Statistical analysis

The data were analyzed using SPSS for window version 
16.0 (SPSS, IL, 233 South Wacker drive, 11th Floor, Chicago, 
60606‑3412, USA) using descriptive statistics. Categorical 
variables were expressed as frequencies and percentages 
and then analyzed using the Chi‑square test or Fishers exact 
test, where appropriate. Continuous data expressed as mean 
± SD, or median (range), were analyzed using Students 

t‑test, analysis of  variance‑one‑way, or Mann‑Whitney 
U‑test. Significance was taken at P < 0.05.

RESULTS

Out of  398 children admitted with dengue fever the 
diagnosis was confirmed in 261 cases (65.5%). Non‑severe 
dengue was seen in 159 cases (60.9%) and severe dengue 
infection was seen in 102 cases (39.1%). The mean age of  
presentation was 6.9 years and 6‑12 years was the most 
commonly affected age group (62.0%). Infants were the 
least affected sub‑group with 7 cases (2.7%). The youngest 
was a neonate, and the oldest was 12 years of  age. The male: 
female ratio was 1.2:1. The children that were admitted with 
dengue fever were from Puducherry (76.3%) and Tamil 
Nadu (23.7%) [Figure 1]. The mean duration of  hospital 
stay was 6.5 (2.7) days.

The common clinical presentations included fever (94.6%), 
conjunctival congestion (89.6%), myalgia (81.9%), coryza 
(79.7%), headache (75.1%), palmar erythema (62.8%), 
retro‑orbital pain (51.3%), joint pain (28.7%), and rash 
(17.2%). The common atypical manifestations of  dengue 
fever at admission were lymphadenopathy (52.3%), 
splenomegaly (20.7%), epigastric tenderness (16.4%) 
biphasic fever (15.7%), right hypochondriac pain (8.4%), 
seizures (6.5%), and febrile diarrhea (6.5%), [Table 1]. The 
mean duration of  fever was 4.8 (1.8) days at admission.

The common early warning signs at the time of  admission 
were persistent vomiting (75.1%), liver enlargement 
(59.8%), cold and clammy extremities (45.2%), peripheral 
circulatory failure (40.6%), pain abdomen (31.0%), 
hypotension (29.5%), restlessness (26.4%), giddiness 
(23.0%), oliguria (18.4%), ascites (6.9%), lethargy (6.3%), 

Figure 1: Geographical origin of dengue fever cases admitted 
at a tertiary care hospital in Puducherry
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pleural effusion (5.0%), and impaired consciousness with 
Glasgow coma scale (GCS) <8 (2.7%) [Table 1].

Hemorrhagic manifestations were present in 52 children 
(19.9%), which mainly included skin bleeding (39.2%), 
gum bleeding (34.6%), epistaxis (23.1%), melena (26.9%), 
hematemesis (9.6%), intracranial bleed (3.8%), and 
pulmonary bleed (7.7%). Tourniquet test was positive in 
33 cases (12.6%). Melena was the most common form of  
gastrointestinal (GI) bleed.

Shock was present in 102 cases (39.1%) in children with 
severe dengue infection and among them significant 
bleeding was present in only 22 cases (21.6%) and 
decompensated shock in 16 cases (15.7%). There was 
difficulty in classifying cases as dengue hemorrhagic fever 
(DHF) as all children did not fulfill the four criteria of  
fever, thrombocytopenia, bleeding, and plasma leakage. 
The predominant mode of  presentation of  severe dengue 
infection was with features of  peripheral circulatory failure 
without spontaneous bleeding. Six children (2.3%) with 
decompensated shock had fluid refractory shock and 
required inotropic support.

The common complications seen with severe dengue 
infection were liver dysfunction, acute respiratory 
distress syndrome, pneumonia, impaired consciousness 
(GCS <8), myocarditis, myositis, hemophagocytic 
syndrome, acute kidney injury (AKI), and disseminated 
intravascular coagulopathy (DIC). Co‑infections were 
seen in 19 cases (7.5%) and among them, enteric fever 
in 10 cases, malaria in 4 cases, urinary tract infection 
in 4 cases and one case had acute bacterial meningitis 
[Table 2].

The hematological parameters showed anemia (29.5%), 
leukopenia (19.1%) and thrombocytopenia in 215 (82.4%) 
cases. Hemoconcentration was in 46.4% of  cases, and the 
mean hematocrit was 38.9 (4.4). Seven children (2.7%) 
had platelet count <10,000/mm3, five children (1.9%) 
were between 10,000 and 20,000/mm3, 31 children 
(11.9%) were between 20,000 and 50,000/mm3, 58 
(22.2%) children had platelet count between 50,000 and 
100,000/mm3, 114 (43.7%) children had platelet count 
between 1 and 1.5 lakh/mm3 and 46 children (17.6%) 
were >1.5 lakh/mm3). Severe thrombocytopenia (platelet 
count <50,000/mm3) was seen in 43 (16.5%) cases and 
among them 36 (83.7%) cases had severe dengue infection. 
All children who had platelet count <20,000/mm3 had 
severe dengue infection. NS1 Ag was negative with IgM 
antibody positive in 44 cases (16.9%). Dengue IgG antibody 
was positive in 17 cases (6.5%) and among them, severe 

Table 1: Clinical profile of children with 
dengue fever
Clinical variables n (%)

Fever 247 (94.6)

Conjunctival congestion 234 (89.6)

Myalgia 214 (81.9)

Coryza 208 (79.7)

Headache 196 (75.1)

Persistent vomiting* 196 (75.1)

Palmar erythema* 164 (62.8)

Hepatomegaly 156 (59.8)

Lymphadenopathy** 137 (52.3)

Retro-orbital pain 134 (51.3)

Cold and clammy extremities* 118 (45.2)

Poor peripheral pulses* 106 (40.6)

Facial flush 92 (35.2)

Pharyngeal congestion 85 (32.6)

Pain abdomen* 81 (31.0)

Hypotension* 77 (29.5)

Joint pain 75 (28.7)

Restlessness* 69 (26.4)

Giddiness* 60 (23.0)

Splenomegaly** 54 (20.7)

Bleeding* 52 (19.9)

Oliguria* 48 (18.4)

Rash 45 (17.2)

Epigastric tenderness** 43 (16.4)

Biphasic fever** 41 (15.7)

Tourniquet test 33 (12.6)

Right hypochondriac pain** 22 (8.4)

Pleural effusion* 13 (5.0)

Ascites* 18 (6.9)

Febrile diarrhea** 17 (6.5)

Seizures** 17 (6.5)

Pedal edema 09 (6.3)

Lethargy** 09 (6.3)

Impaired consciousness** 07 (2.7)

*Warning signs, **Atypical manifestations, Data as number (%)

dengue infection was seen in 16 cases (94.1%). Disordered 
coagulation (prolongation of  the prothrombin and/or 
activated partial thromboplastin time) was seen in 13 
children (5.0%). Altered liver enzymes were seen in 29 cases 
(11.1%). Ultrasonography of  abdomen showed gallbladder 
wall edema in severe dengue infection in 25 cases (9.6%) 
[Table 3].

Fifty‑two children (19.9%) had spontaneous bleeding 
and among them, shock was present in 22 children 
(42.3%). Bleeding manifestations were present in 
20 (39.2%), 8 (15.7%), 13 (25.5%) and 11 (21.6%) 
cases with platelet count between <50,000/mm3, 
50,000‑100,000/mm3, 1‑150,000 and >150,000/mm3, 
respectively. About 78.8% of  children with bleeding 
had thrombocytopenia, but bleeding manifestations 
did not always correlate with platelet counts in non‑
severe dengue infection in comparison to severe dengue 
infection.
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Platelet transfusion was given in 17 children (6.5%) with 
severe dengue infection and out of  them 12 children 
(70.6%) had a platelet count <20,000/mm3; whereas 
5 children (29.4%) had platelet count in the range 
of  20,000‑50,000/mm3. Only those children with 
significant spontaneous bleeding, shock and with severe 
thrombocytopenia necessitated platelet transfusion. Apart 
from platelet transfusion blood transfusion was given in 
10 (3.9%) cases, fresh frozen plasma in 6 (2.3%) cases, 
colloids in 3 (1.2%), intravenous fluids in 96 (37.7%) 
cases, and inotropes in 5 (1.9%) cases. There were six 
deaths (2.3%) and out of  them four presented with 
impaired consciousness (66.6%) at admission with GCS 

<8. The common causes for poor outcome (deaths) were 
multiorgan failure, encephalopathy, DIC, and refractory 
shock.

DISCUSSION

Dengue fever is a major public health problem with high 
morbidity and mortality, and the recent epidemic has shown 
variable clinical presentations with unpredictable clinical 
evolution and outcome.[1] In our study, children >6 years 
were the most commonly affected age group and were more 
at risk to develop severe dengue infection and similar to 
the previous studies by Faridi et al., and Wichmann et al.[2,3] 
However Aggarwal et al., and Gurdeep et al., in their studies 
showed <6 years of  age to be the most common affected 
age group.[4,5]

In our study, shock was the most common form of  
presentation in severe dengue infection and was present 
in 39.1% of  cases in comparison to the previous studies 
by Ratageri et al., Aggarwal et al., where it was present in 
22% and 33%, respectively.[4,6] The most common mode of  
presentation of  severe dengue infection was a peripheral 
circulatory failure without bleeding, and there was difficulty 
in classifying them as DHF as per 1997 WHO classification 
as most cases failed to fulfill all the four criteria of  fever, 
hemorrhagic phenomenon, thrombocytopenia, and 
hemoconcentration. They were sub‑classified as dengue 
fever with bleeding without shock and dengue fever 
associated with peripheral circulatory failure without 
bleeding based on the revised 2011 WHO guidelines for 
dengue fever.[1,7]

Bleeding manifestations were seen in 19.9% of  cases and 
much lower in comparison to the previous studies.[6‑10] 
The most common hemorrhagic manifestations in our 
study were petechiae and GI bleeding and similar to the 
previous studies by Ratageri et al., and Rachel et al.[6,8] Melena 
constituted the most common form of  internal bleeding in 
our study and also in the study by Shah et al.[9] Hematemesis 
was reported as the most common manifestations in the 
study by Narayanan et al., whereas epistaxis was most 
common in the study by Faridi et al.[2,10] The tourniquet test 
in our study was positive in 12.6% of  cases and was much 
lower compared to the previous studies.[10‑14] The tourniquet 
test did not correlate well with  bleeding manifestations or 
with thrombocytopenia, similar to the finding reported by 
Wali et al., and Narayanan et al.[10,14] Bleeding manifestations 
were highly variable and did not always correlate with the 
platelet counts as it occurred in 21.2% of  cases with normal 
platelet counts.

Table 3: Laboratory parameters in children 
with dengue fever
Laboratory diagnosis n (%)

Thrombocytopenia (PLC <1,50,000/mm3) 215 (82.4)

Leukopenia (TLC <4000/mm3) 50 (19.1)

Anemia (hemoglobin <10 g/dl) 77 (29.5)

Platelet count <50,000/mm3 43 (16.5)

Platelet count <20,000/mm3* 12 (4.6)

HCT >20% with PLC <50,000/mm3* 30 (11.5)

Hemoconcentration (HCT >40) 121 (46.4)

NS1Ag positive 217 (83.1)

NS1Ag negative and dengue IgM antibody positive 44 (16.9)

Dengue IgG antibody 17 (6.5)

Deranged LFT (SGOT and SGPT >150 IU/L) 29 (11.1)

Deranged RFT (serum creatinine >3 mg/dl) 6 (2.3)

Hyponatremia (sodium <135 Meq/L) 14 (5.4)

Gall bladder wall edema on ultrasound 25 (9.6)

Prothrombin time (PT/INR >1.0) 9 (3.4)

APTT (>1.5 times normal) 4 (1.5)

*Warning signs, Data as number (%). HCT: Hematocrit, PLC: Platelet count, 
TLC: Total Leukocyte count, LFT: Liver function test, RFT: Renal function test, 
SGOT: Serum glutamic oxaloacetic transaminase, SGPT: Serum glutamic pyruvic 
transaminase, INR: International normalized ratio, APTT: Activated partial 
thromboplastin time, PT: Prothrombin time

Table 2: Complications in severe dengue 
infection
Complications n (%)

Encephalopathy 7 (2.7)

Hepatitis 29 (11.1)

Intracranial hemorrhage 2 (0.8)

Fulminant hepatic failure 2 (0.8)

Acute kidney injury 6 (2.3)

Myocarditis 5 (1.9)

Pericardial effusion 3 (1.1)

Pneumonia 31 (11.9)

Pulmonary hemorrhage 4 (1.5)

Acute respiratory distress syndrome 4 (1.5)

Hemophagocytic syndrome 2 (0.8)

Refractory shock 6 (2.3)

Myositis 3 (1.1)

Disseminated intravascular coagulopathy 4 (1.5)

Co-infections 19 (7.2)

Data as number (%)
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During the epidemics at Puducherry, primary infection was 
more common than secondary infection, but 94.1% of  
cases with secondary infection had severe dengue infection. 
During secondary infection T‑cells become activated due to 
interactions with infected monocytes which induce plasma 
leakage by the release of  a cascade of  cytokines such as 
interferon‑gamma, IL‑2, and tumor necrosis factor‑alpha 
(TNF‑α) therefore predisposing to DHF and dengue shock 
syndrome.[3,6] Wichmann et al., in their study showed that 
secondary infection was significantly associated with the 
development of  severe dengue infection in children.[3]

The most pathognomic feature of  dengue is an increase 
in vascular permeability leading to loss of  plasma from 
blood vessels, which causes hemoconcentration, low 
blood pressure and shock. This may also be accompanied 
by a combination of  hemostatic abnormalities such as 
thrombocytopenia, vascular changes, and coagulopathy.[1,7] 
Hemoconcentration was difficult to interpret in our study 
due to lack of  the availability of  preillness hematocrit 
and with a high prevalence of  anemia in the community. 
However, the change in hematocrit of  more than 20% 
and standard hematocrit cut offs from the previous 
studies by Gomber et al., and Balasubramanian et al., was 
used as indicators of  hemoconcentration for diagnosing 
and monitoring severe dengue infection.[11‑13] There was 
a poor correlation between thrombocytopenia, bleeding, 
and plasma leakage in the study as 21.2% of  children 
with bleeding had normal platelet counts and only 24.2% 
of  children with shock had bleeding manifestations. 
Coagulation profile was deranged in 13 cases (5.1%) 
signifying the fact that factors other than thrombocytopenia 
such as platelet dysfunction, consumption coagulopathy, 
and endothelial dysfunction are responsible for bleeding 
in dengue fever.[13]

Platelet transfusion was indicated only in children 
with severe dengue infection with shock with severe 
thrombocytopenia (platelet count <50,000/mm3) with 
significant bleeding and prophylactic platelet transfusion 
was not given similar to the previous studies.[15,16] Skin 
bleeds, single episode of  epistaxis or mucosal bleed were 
not given empirical platelet transfusion based on platelet 
counts.

Children who had features of  shock with rising hematocrit, 
not responding to crystalloids received plasma or colloids 
whereas with falling hematocrit received a whole blood 
transfusion.

The classical presentation of  dengue fever was not always 
present in our study. Coryza was one of  the common 

manifestations in our study which is otherwise unusual 
in dengue fever with very few published reports.[17] 
Splenomegaly was in 20.7% of  cases in our study and is 
an unusual manifestation of  dengue fever. Faridi et al., in 
their study similarly showed a high percentage (32.4%) of  
splenomegaly in children with dengue.[2,17] Hemophagocytic 
syndrome is an unusual manifestation of  dengue fever 
which was present in two cases with very cases reported 
in the past.[18] Myositis an unusual manifestation was found 
in two cases in our study. The probable mechanism for 
myositis is the release of  myotoxic cytokines, particularly 
TNF‑α thereby injuring the affected muscle.[19]

Encephalopathy was the most common neurological 
manifestations in severe dengue infection in our study and 
66% of  cases with impaired consciousness at admission had 
a poor outcome. The neurological manifestations in dengue 
include seizures, encephalopathy, acute disseminated 
encephalomyelitis, and rarely Guillain‑Barre syndrome.[17] 
The neurological manifestations are secondary to cerebral 
hypoperfusion, cerebral edema, direct neurotrophic 
effect, secondary to hepatic dysfunction and metabolic 
derangements such as hypoglycemia and hyponatremia as 
reported in the previous studies.[20,21]

Hepatic dysfunction was seen in 29 children (11.1%) 
and two children had a fulminant hepatic failure. The 
etiology of  hepatic dysfunction in dengue fever is usually 
due to direct cytopathic injury, unregulated host immune 
response, active viral replication, and hypoxia and tissue 
ischemia due to prolonged shock, hemorrhage, and 
metabolic acidosis.[22] The other unusual GI complications 
in the study were pancreatitis, cholecystitis, appendicitis, 
febrile diarrhea, and parotitis with very few cases reported 
in the past.[23‑26]

Co‑infections were seen in 7.2% of  cases, and it is 
important that they be promptly recognized as they can 
modify the clinical presentation of  dengue fever and 
can result in missed or delayed diagnosis and treatment. 
Coexistence of  malaria and dengue have been reported 
to be in the range of  20% to as high as 80%.[7,17,27] The 
complications associated with poor outcome were acute 
respiratory distress syndrome, AKI, fluid refractory 
shock, myocarditis and DIC and similar to the previous 
studies.[28‑30] The mortality in our study was 2.3% was 
much lower compared to the previous studies.[2,4] The 
common factors could be increased public awareness, 
better health seeking behavior of  parents, early 
recognition and timely intervention in the study, and 
change in the epidemic pattern of  presentation than in 
the previous years.
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The present study highlights the recent increase in the 
incidence of  dengue fever cases at Puducherry because of  
lack of  proper public health measures. It also highlights the 
change in the epidemic pattern of  presentation with more 
number of  atypical manifestations and lack of  classical 
mode of  presentation. Clinical vigilance, awareness and 
timely intervention are vital to reducing the morbidity and 
mortality in dengue fever.

There are several limitations to this study. The study is a 
retrospective analysis of  dengue fever cases from a single 
center and included only those cases that were admitted to 
the hospital. The diagnosis was confirmed by either dengue 
NS1 antigen test or dengue serology. Viral isolation and 
serotype identification and serotype identification was not 
done in the present study. A large multicentric prospective 
study including a larger sample size would be ideal.

CONCLUSION

The clinical awareness of  the changing pattern of  
presentation is lacking among health care personnel, 
especially at primary health centers from where these cases 
are often referred. Health education regarding the unusual 
manifestations, changing epidemic trends, early recognition 
of  illness, careful monitoring, timely intervention, and 
proper public health measures can reduce the morbidity 
and mortality due to severe dengue infection.
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